This assessment is worth 12% of your overall mark for this module.
Tasks
Implement a cellular automata simulation of firefly synchronization. The aim is to discover under what conditions (i.e. for what parameter values) synchronisation occurs. You may use any programming language you like. You should hand in a short report (around 6-8 pages) including the following:
• A brief description of how you implemented the simulation. (3%)
• A description of the experiments you performed, including an explanation of parameters and values tested. (3%)
• The results obtained in your experiments. (3%)
• A summary of your findings. (3%) Please, also include the printed code of your implementation as an attachment. The code will not be marked directly -instead, the brief description of how you implemented the simulation will be marked. However, the printed code will be used for verification of your implementation and if you do not submit it, you will receive ZERO marks for the coursework.
Instructions
You can complete the assignment with a fairly simple program, using a CA with multiple states to represent the position of the firefly through the cycle.
You will need a two-dimensional array to represent the population of fireflies, which can store the current state of each cell. You will need another array to record the next state of each cell. Then at each iteration, you could use a for-loop to go through all the cells and work out what the next state should be. If a cell is currently lit, then the next state will be back to the beginning of the cycle. If a neighbour is lit, and the cell is charging, then the next state will be back to the beginning of the charging cycle. Otherwise, the cell simply increments its state to the next one in the cycle. Once all the next states have been recorded in the second array, go back through it and copy all the new states to the first array. Then you can move on to the next iteration.
The most important thing to think about is what experiments you want to try, what data you want to collect, and how best to analyse the data. Determining what can be considered as a parameter of the system is also a part of the coursework.
Simple character-based and numerical output should be sufficient for your program, however writing a graphical frontend might be a nice extra task you can try if you have time and motivation -you might receive a bonus mark! You have four weeks for this assignment, but you will almost certainly not do very well if you leave all the work until the end. A suggestion for breaking down the work would be to spend the first week and a half for coding and testing the simulation. The second week and a half can be spent experimenting and analysing data. Then the last week can be used for writing the report.
